NADPH oxidase modifies patterns of MHC class II-restricted epitopic repertoires through redox control of antigen processing.
The chemistries within phagosomes of APCs mediate microbial destruction as well as generate peptides for presentation on MHC class II. The antimicrobial effector NADPH oxidase (NOX2), which generates superoxide within maturing phagosomes, has also been shown to regulate activities of cysteine cathepsins through modulation of the lumenal redox potential. Using real-time analyses of lumenal microenvironmental parameters, in conjunction with hydrolysis pattern assessment of phagocytosed proteins, we demonstrated that NOX2 activity not only affects levels of phagosomal proteolysis as previously shown, but also the pattern of proteolytic digestion. Additionally, it was found that NOX2 deficiency adversely affected the ability of bone marrow-derived macrophages, but not dendritic cells, to process and present the I-A(b)-immunodominant peptide of the autoantigen myelin oligodendrocyte glycoprotein (MOG). Computational and experimental analyses indicated that the I-A(b) binding region of the immunodominant peptide of MOG is susceptible to cleavage by the NOX2-controlled cysteine cathepsins L and S in a redox-dependent manner. Consistent with these findings, I-A(b) mice that were deficient in the p47(phox) or gp91(phox) subunits of NOX2 were partially protected from MOG-induced experimental autoimmune encephalomyelitis and displayed compromised reactivation of MOG-specific CD4(+) T cells in the CNS, despite eliciting a normal primary CD4(+) T cell response to the inoculated MOG Ag. Taken together, this study demonstrates that the redox microenvironment within the phagosomes of APCs is a determinant in MHC class II repertoire production in a cell-specific and Ag-specific manner, which can ultimately impact susceptibility to CD4(+) T cell-driven autoimmune disease processes.